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UNITED STATES

1,571,983

PATENT OFFICE.

HERMAN G. WEBER, OF MARINETTE, WISCONSIN, ASSIGNOR OF ONE-HALF.TO AMERI-
CAN LAKES PAPER COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF DELA-

PAPER-BAG MACHINE.

WARE.

Application filed October 24, 1928, Serial No. 670,433,

To all whom it may concern.: ;

Be it known that I, Hremanx G. WEBER,
a citizen of the United States, and a resi-
dent of Marinette, in the county of Mari-
nette and State of Wisconsin, have invented
certain new and useful Improvements in
Paper-Bag Machines, of which the follow-
ing in a specification. -

‘This invention relates to machines for
the manufacture of paper bags of the auto-
matic or self-opening type and has for its
primary object to provide a machine of this
class which may be effectively operated at
high speed. . ». A

Further objects of my invention are to
provide a machine in which all movements
are rotary, to eliminate pressure on the tucks
during the bag forming operation, to pro-

" vide a machine which is capable of handling

20

26

3

[=]

all weights and grades of paper, to provide
grippers which -are self-adjusting, to apply
the paste before the bottom is tucked, to
- provide an improved construction and ar-
rangement of draw rolls, to provide an im-

proved tuck opening mechanism, to enable

different sizes of bags to be made on the same
‘machine, to eliminate the necessity of using
pins to open the bottom of the bag, to pro-
vide an improved guiding means for the
blank, to provide an improved lip cutter, to
provide an improved mechanism for severing
-the bag blanks from the formed: tube, to

- provide an improved mechanism for trans-

3

52}

40

4

[
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ferring the blank from the severing rolls to
the scoring rolls, to permit the use of the
same scoring rolls on all sizes of bags, to
provide an improved form of lip gripping
mechanism, to provide an improved mecha-
‘nism for ironing the side flaps, to provide an
improved mechanism for applying paste to
the botton of the bag, to provide an im-
proved arrangement of the parts and par-
ticularly of the tucking device, to provide an
improved back flap-turning device, to pro-
vide an improved means for quickly adjust-
ing the machine for different sizes of bags,
and to présent the bags to the gripper.cylin-
ders tangentially, -
The many other objects and advantages of
my invention will be better understood by
reference to the following specification when

- considered . in connection with the accom-

panying drawings illustrating a selected em- -

ktodiment thereof, in which:— -

Fig. 1 is a front elevation of one embodi-
ment of my invention complete.

Fig. 2 is a vertical longitudinal section of
a portion of the machine shown in Fig. 1.

Fig. 8 is a rear elevation of the portion of
the machine shown in Fig. 2.

Fig. 4is a
machine.

Fig. 5 is a transverse section on the line

5—5 of Fig. 2. '
fl;ig. ‘6 is a detail section on the line 6—6
of Fig. 5. _
Fig? 7is a detail view of the slitting mech-
anism.

Fig: 8 is a detail section on the line 8—8

of Fig. 7. ‘ A
Fig. 9 is a transverse section on the line
9—9 of Figs. 1 and 2.
Fig. 10 1s a detail section on the line
10—10 of Fig. 9. - |

Fig. 11 is a transverse section on the 1iné~

11—11 of Figs. 1 and 2.

Fig. 12 is a transverse section on the line
12—12 of Fig. 2.

Fig. 13 is a detail view of a ‘severing roll.

Fig. 14 is a transverse section on the line
14—14 of Fig. 13.

Fig. 15 is a detail view of a portion of the

mechanism for operating the severing roll.
. Fig. 16 is a transverse section.on the line
16—16 of Figs. 1 and 2.

55
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plan view of a portion of the .

65

70

75

80

Fig. 17-is a detail plan view of the tuck -

opening mechanism,
Fig. 18 is a detail sectional view showing
the tuck opening mechanism in side elevation.
Figs. 19 and 20 are detail sectional views

90

on the lines 19—19 and 20—20 respectivély -

of Fig. 17.
F_Fig. 21 is a section on the line 21—21 of

ig. 2.

Fig.-22 is a detail transverse section of
the scoring roll. ,

Fig. 23 1s a detail elevation of the scoring
rolls. ’ o

Fig. 24 is a transverse section on'the line
24—24 of Fig. 4. :
~ Fig. 25 is a transverse section on the
line 25—25 of Fig. 2. =

Fig. 26 is a transverse section on the line
26—26 of Fig. 2. . _ '

Fig. 27 is a transverse section on the line
271-27 of Fig. 2. ' :

100

‘Fig. 28 is a-transverse section on the line .

2898 of Fig. 2.
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" Figs. 29 and 30 are detail sectional views
on the lines 29—29 and 80—30 respectively
of Fig. 25. ’

Fig. 81 is a vertical section on the line
31—31 of Fig. 25.

Fig. 32 is a section on the line 32—
Figs. 25 and 34.

Fig. 33 is a detail view, partly in section,
of the upper opening roll.

32 of

Fig. 34 is a section on the line 34—34 'of
Fig. 31. ’

Fig. 35 is a section on the line 35—35 of
Fig. 31.

Fig. 36 is a section on the line 36—36 of

Fig. 33.
Fig. 87 is a detail perspective view of the

gauge for adjusting the lower opening roll

mechanism for differing sizes of bags.

Fig. 38 is a detail plan view of the pasting
mechanism. ‘ o

Fig. 39 is a transverse section on the
line 39—39 of Figs. 2 and 38.

Fig. 40 is a transverse section on the line
40—40 of Figs. 2 and 38.

Figs. 41 and 52 inclusive illustrate the bag
forming operations from the initial forming
of the tube to the completed bag. ‘

In the particular embodiment of my in-

. vention which I have chosen to illustrate the

principles of constructipn and mode of cp-
eration, the mechanism is mounted upen a
bed 60 of suitable type having supporting
legs 61 secured thereto. The supply of pa-
per is carried on the usual roll 62 mounted

“1n brackets 63 at the end of the bed. The

paper 64 is drawn through suitable printing
mechanism 65 to the mechanism 66 where a
supply of paste is applied to one edge prior
to the formation of the tube upon the usnal
former or mandrel 67. The side portions of
this strip are folded inwardly over the
former by the infolding mechanism and the
tube longitudinally tucked in the manner
customary in this type of bag. As this por-
tion of the mechanism is well known in the
art and forms no part of the present inven-
tion, it' will not be described in detail.

The formed tube is drawn through slit-
ting mechanism, at 68, by rolls, at 69, and
advanced to severing mechanism at 70. The
severing mechanism in the present embodi-
ment completely severs the individual bag
blanks and these blanks are successively con-
ducted to scoring mechanism at 71 by trans-
fer rolls at 72. Upon leaving the scoring
mechanism the bag is presented to the bot-
mechanism, at 73, which con:-
pletes the Eag by successive steps in the
manner to be presently described.> The com-
pleted bag is discharged upon a conveyor, as
at 74, (Fig. 2) and conducted to suitable
stacking mechanism. o

The slitting mechanism.
The slitting mechanism, at 68, is operated

1,571,983

from the main driving shaft 80 and is dis-
posed above and below the tube former or
mandrel 67. Upper and lower rotary shafts
81 and 82 respectively are mounted In sup-
ports 87 bolted to the bed. The shaft 82 is
provided with fixed bearings 83, whercas
the bearings 84 of the shaft 81 are adjust
able. Spaced slitting blades 85 are adjust-
ably mounted on the upper shaft 81 and sim-
ilar .blades 86 are secured upon the lower
shaft 82. These blades slit the tube above
and below in the usual manner, as indicated
in Fig. 7 of the drawings. The tube former
67 is provided with the usual slots, as at 85,
to permit the operation of these blades &«
the tube advances. A lip cutter 90 is mount-
ed upon the shaft 82 substantially midway
between the blades 86, and this cutter is pro-
vided with a substantially U-shaped blade
91 having a serrated cutting edge 92. The
blade 91 1s adjustably mounted upon a sleeve
93 free upon the shaft 82. A stop 94 on
this sleeve is adapted to be yieldingly held
against the fixed pin 95 by the spring 96
so that the blade 91 is normally held in its
forward position (Fig. 6). The pin 95 is
mounted upon a collar 97 fixed upon the
shaft 82.. The shafts 81 and 82 are prefer
ably geared to rotate'the blades 85, 86 and
91 at a higher speed than the tube is ad-

70

93

vanced along the former, so that the blade .

91 would have a tendency to tear the pa-
per if it were rigidly -mounted upon the
shaft 82. The blade is therefore permitte:d
to yield sufficiently by the spring 96 so that
1t maintains the speed of the tube during
the period of engagement therewith. As
soon as the blade 91 has performed the cut-
ting of the lip in the underface of the tube
and become disengaged therefrom, it is im-
mediately advanced to its forward position

—

0®

108

by the spring 96, the stop 94 coming in con-

tact with the pin 95. The slits provided by
the blades 85 and 86 are illustrated in Figs.
41 to 43 of the drawings as at 100. The
cut produced by the blade 91 is illustrated
in Fig. 41, as at 101. -

The draw rolls.”

After the tube has been slitted and the lip
cut in the manner described, it is withdrawn
from the former 67 by co-operating draw
rolls 110 and 111 mounted on parallel shafts

110

118

112 and’ 113 respectively. These shafts are

geared together and driven from thé main
shaft 80. The shaft 112 is mounted in op-
positely disposed . eccentric bearings 114
(Fig. 9) carried by adjustable blocks.115.
The positions of the blocks 115 in the side
frames 116 are regulated by adjusting screws
117 which press against the upper faces of
these blocks.  Corresponding springs 118

-yieldingly press the blocks against the ends

of the adjusting screws. In order to permit
a slight yielding movement of the upper

et
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roll 110 to compensate for different thick-
nesses of paper, cushions of rubber or other
suitable material, as at 119, are preferably
interposed between the ends of the adjusting
screws and their corresponding blocks. Cup-
shaped sockets are provided for these cush-
ions, as at 120. The adjusting screws 117
are set to normally maintain the rolls in
proper operative position. - In order to fa-

cilitate the initial feeding of the tube be:

tween these draw rolls, I have provided an
operating bar 121 which is connected at its
ends to corresponding arms 122 on the ec-
centric bearings 114 so that a swinging of
the bar about the axis of the shaft 112 causes
the movement of this shaft toward or away
from the axis of the shaft 113 with a corre-
sponding movement of the upper draw roll.
Stop shoulders 123 are provided to limit
the movement of these arms. The central
portion 124 of the roll 110 is preferably
cut away so that no pressure is exerted upon
the pasted strip at the center of the tube.
Similarly the outer portions 125 are cut
away to prevent pressure upon the side
tucks. )

The plane of fhe axes of the shafts 112 -

and 113 is preferably set at an angle to the
plane of the tube as it is being drawn from
the former. This is an advantageous fea-

_ture as it causes the tube to contact with the

periphery of the upper roll for a consider-
able distance before the tube passes between

the rolls and thus irons out the tube and pre-.

vents wrinkling of the same. It also pro-

vides increased draft on the tube and elimi-

nates the necessity for heavy pressure by the
rolls which would otherwise ‘be required.
This angular disposition also tightens the
paper about the former or mandrel and pre-
vents spreading of the tube.

The severing mechanism. :

The formed and slitted tube is advanced
by the draw rolls to the severing mechanism
70 which in the present embodiment com-
pletely detaches the bag blank. ,The sever-
ing rolls 135 and 186 are geared to the main
driving shaft and preferably constantly ro-
‘tate at the same peripheral speed as the
draw rolls. These rolls’ are spaced more
than is customary in such ‘mechanisms un-
til the cutting blade substantially is in po-
sition to sever the. blank. The upper roll
135 carrying this blade is then given a sud-
den thrust toward the lower roll, projecting

the blade substantially directly into the-
notch in the co-operating female severing,
The blade -is

‘member on such lower roll.
‘then almost instantly withdrawn therefrom
by a like movement. : ‘

The severing rolls 135 and 136 respectively
are mounted on corresponding revoluble
shafts 137 and 138 supported in the s'de

frames 116. The bearings 140 of the shaft

8

138 are fixed in the present embodiment but’
the bearings 141 of the shaft 137 are slidably
mounted 1n. the side frames to permit this
shaft to be moved toward and from the shaft
138. The shaft 137 is normally forced away

“from the shaft 188 by springs 142 which act

against the bearings 141. An oscillating
cam shaft 143 is mounted in the side frames
above the upper severing roll and carries a
pair of cams 144. These cams co-act with

‘the corresponding bearings 141 to cause the
-shaft 137 to be moved toward the shaft 188

against the action of the springs 142 for the

70

75

purpose which will be presently described.

An arm 145 fixed upon the shaft 143 is piv-
otally connected at its outer end to an oper-
ating member 146 (Fig. 2). The member
146 is provided-with an elongated slot 147
through which passes a cam shaft 148 having
a cam 149 secured thereon. A cam roll 150

80

85

is mounted on the lower end of the member -

146 to co-act with the cam 149 to cause this
member to be moved substantially longitudi-
nally and to thus provide the oscillation of
the shaft 143. The shaft 148 is geared to
the shaft 138. K

‘The severing blade 151 is adjustably
mounted on the roll 135 to completely detach
the blanks successively from the tube. The
roll 136 is provided with a female cutting
member 152 having a slot 153 therein to re-’

_ceive the blade 151. 'This member 152 in the

present embodiment consists of an elongated
block secured in the periphery of the roll
by means of screws 154. This block is cen-
trally notched, as at 154/, to prevent the lip
101 being severed from the blank by the
blade 151.

In each revolution of - the severing rolls
the blade 151 is brought -into registration
with the notch 153 in the block 152 and at
this time the nose 155 on the cam 149 comes
into engagement with the roller 150 on the
member 146, producing a sudden longitu-
dipal movement of the member 146. This
movement of the member 146 causes the

shaft 143 to partially rotate and the shafi’

137 to be thrust toward the shaft 138 by
the cam 144, projecting the blade 151 into
the notch 153 and severing the blank. The
cam 149 is preferably so shaped that the

roller 150 will almost instantly ride off the

nose 155, permitting the member 146 to move
upwardly and; the cams 144 to resume their
normal position. The roll 135 -is moved
away from the roll 136 by the springs 142.
The-formation of the cam 149 in the present
embodiment is such that the severing rolls
are farthest apart at the time the blank
enters, gradually being moved nearer during
the advance of the blank until the sudden
thrust is imparted to the upper roll to
sever the blank. - This thrust movement of

the blade is particularly advantageous as it

permits the notch 153 to be made very nar-

sl
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row and thus produces a better cut than
is possible with the usual construction in
which the notch is necessarily wide or flar-
ing to permit entry and withdrawal of the
b]zlllde during the rotary movement of the
rolls,

The transfer rolls.

~ Upon leaving the severing rolls the blank
is guided in its advance to the transfer rolls
161 and 162 by a substantially centrally lo-
cated wire guide 160. These rolls 161 and
162 are disposed respectively above and be-
low the blanl; the lower roll 162 in the pres-
ent embodiment being mwounted in fixed
bearings 164 in the frame, whereas the bear-
ings 165 of the roll 161 ave adjustable for
different thicknesses of paper. The lower
roll 162 is provided with a central peripheral
groove 163 to admit the guide 160. This
guide 160 prevents the bending down of the
lip on the blank and thus facilitates the en-
trance and engagement of the lip gripper
of the hottom forming mechanism. The
transfer rolls are preferably so formed that
no pressure is exerted upon the edge or
tucked portions of the blank or upon the
central pasted strip.

The peripheral speed of the transfer rolls
is preferably the same as that of the draft
and severing rolls, but in view of the fact
that a slight checking of the advance of the
blank occurs at the instant of operation of
the severing blade, it has been found ad-
visable to permit a limited amount of slip-
page of the blank between the transfer rolls
at this time. This is advantageous as it
eliminates the tendency of the blank to
buckle. The bearings 165 of the upper shaft
161 are preferably yieldingly supported on
cushions 166 of rubber or other suitable
material.

The tuck opening mechanism.

Tuck opening mechanism is provided to
enter and expand; the side tucks so that the
blank may be readily engaged by the grip-
pers of the bottom forming mechanism when
presented thereto. In the present embodi-
ment this tuck opening mechanism com-
prises primarily a pair of oppositely dis-
posed blades 170 which preferably extend
longitudinally of the path of the blank
from a point in front of the severing rolls
substantially to the bottom forming mecha-
nism. The wedge-shaped forward end 171
of each of these blades enters the corre-
sponding tuck as the blank emerges from
the draw rolls. These blades are normally
stationary and are adjustably mounted at
one end on a transverse rod 172 (Figs. 4
and 24) and at the opposite end on brackets
139 so that they may be moved in or out for

- different sizes of bags. In order to permit

the scoring mechanism to operate substan-

1,571,983

tially across the entire blank, each of these
blades is preferably cut away at 173 (Fig.
17) and a reciprocating bridge 174 (Figs.
17—20) provided to conduct the blank across
the gap during the interval between the suc-
cessive engagements of the scoring blades.
This bridge is fixed on a rod 178 slidably
mounted in bearings 179 on the blade 170.
The bridge is moved to open the gap by
means of a cam 175 which acts upon a cam
roller 176 carried by an arm 177 on the rod
178.  As soon as the roller 176 moves off
the raised portion of the cam 175 the bridge
174 is moved to close the gap by a spring
180 connected to. one end of the rod 178.
The bridge is advanced and enters the tuck
as the forward end of the-blank passes be-
tween the scoring rolls and it lies within the
tuck just in front of the score line at the

time of operation of the forward scoring.
It then moves with the blank across

blade.
the gap until it contacts with and forms
a continuation of the blade beyond the gap.
A slight flare, as at 181, is preferably given
to the blade 170 just in front of the gap
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178 to spread the tuck at this point and thus .

facilitate the entry of the bridge. A similar
gap 182 is preferably provided in each of
the blades 170 at the point of operation of
the severing rolls, but no bridge 1s necessary
at this point. This bridge construction. at
the scoring position is a particularly advan-
tageous feature.

The scoring mechanisn.

»

The scoring mechanism shown principally
in Figs. 21 to 24 inclusive comprises a pair
of co-operating scoring rolls 190 to 191 op-
erated by gearing from the main drive shaft.
The upper roll 190 in the present embodi-
ment is provided with two scoring bars_or
blocks 192 and 193 vespectively provided
with scoring blades 194 and 195. The rear
scoring block 192 is made adjustable to per-
mit the same block to be used for all sizes
of bags. The block 193 is preferably station-
arily mounted in the periphery of the roll.
The block 192 is disposed within a longi-

“tudinal channel 196 in the roll and its ends

are supported by oppositely disposed mem-
bers 197 revoluble on the shaft 198. An arcu-
ate slot 199 is provided in the member 197
to admit the binding screw 200. This block
192 is adjusted by loosening the screws 200,
swinging the members 197 on the shaft 198

to obtain the proper positioning of the blade .

194 and then tightening these screws. The
lower scoring roll 191 is provided with

‘notches to receive the blades on the upper

roll. As the forward block 193 is not ad-
justable a single notch 201 is provided to re-
zeive the blade in this block. A series of
notches, as at 202, has been provided to re-
ceive the blade 194 in its different adjusted
positions. The present embodiment shows
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three motches in this series corresponding
to the adjusted positions of the blade 194 for
a like number of different sizes of bag. The
upper roll makes one revolution for.each
blank. The lower roll 191 is shown with a
diameter one-half that of the upper roll and
it makes two revolutions for each revolution
of the upper roll. This permits the scoring

rolls to be brought nearer the bottom form-

ing mechanism and proyides a sharper score
than would be possible if the lower roll were

“of the same diameter as the upper roll.

The shaft 203 carrying the lower scoring
roll 191 is mounted in a. fixed bearing 204
in the frame, whereas the shaft 198 is adjust-
able for different thicknesses of paper. The

lower scoring roll is preferably centrally

grooved, as at 205, to permit the passage
therethrough of the guide wire 160. The
transverse scores provided by the blades on
the roll 190 are indicated on the blank as

1206 and 207 (Fig. 43). A pair of guides 208

is mounted upon a transverse rod 209 in rear
of the scoring mechanism to disengage the
blank from the-upper scoring roll and direct
its advance to the bottom forming mecha-
nism,

The bottom forming mechanism.

This mechanism comprises upper and low-
er cylinders or drums 222 and 223 and a se-

ries of devices operating in co-operation

therewith. The cylinders 222 and 223 are re-
spectively mounted upon shafts 220 and 221
supported by the side frames and geared to
the main drive shaft. These cylinders rotate

.continuously in opposite "directions at the
same peripheral speed as the scoring rolls-
The

which advanced the blank thereto.
blank enters the interval between the cylin-
ders 222 and 223 tangentially to these cylin-
ders. This is an advantageous feature. At
this time the lip on the blank is engaged by
a gripper 226 on the cylinder 223 and pressed
Grippers 224
on the same cylinder swing inwardly from
opposite sides thereof and enteér the side
tucks of the blank immediately in rear of the
forward score, pressing the lower part of the
blank and the adjoining portion of the tuck

‘dgainst the cylinder. Simultaneously grip-

pers 225 on the upper cylinder swing inward-

‘ly above the corresponding grippers on the

lower cylinder and press the upper part of
the blank in a similar manner against the up-
per cylinder. A presser foot 219 on the up-
per cylinder 222 presses the lip of the blank
upon the lower cylinder before the lip grip-
per 226 closes. This presser foot is prefera-
bly fork-shiped and the lip gripper passes
between the tines thereof. The cylinder 222
makes one revolution for each blank fed

thereto, whereas. the cylinder 223 makes a -

single revolution for each three blanks, there

5 being three blank positions on this cylinder.

g

The details of construction of the upper
opening cylinder 222 are fully shown in
Kigs. 33 and 36 of the drawings. This cyl-
inder in the present embodiment is made in
two parts slightly spaced and mounted upon
the shaft 220. The gripper construction on
each end of this roll is the same except that
the position of the parts is reversed and

‘therefore only one of these grippers will

be deseribed in detail. The gripper 225 is
trunnioned on the inner ends of oppositely
disposed studs 228 supported by eccentric
bearings 218 on the plate 229 which is ad-
justably mounted on the end of the cylinder
222. A finger 230 on the gripper overlies
the edge portion of the periphery of the
cylinder and co-acts therewith to hold the
blank. The position of the gripper for dis-
ferent sizes of bag is adjusted Ilt;y

the screw 217, rotating the plate 229 about !

the axis of the shaft 220 a sufficient distance
and then tightening this screw. This rota-
tion is permitted by the arcuate slot 216 in
the plate. The grippers are adjusted on
the plate by rotation of the studs 228 in their
eccentric bearings. This moves the finger
230 toward or from the periphery of the
cylinder and is the method of compensating
for wear of the fingers. The gripper is nor-
mally pressed away from the end of the cylin-
der by a spring plunger 231 seated in the
cylinder. A similar plunger 2382 is mounted
in the gripper and its rear end is adapted
to be pressed by a lever 233 pivotally
mounted at 234 and carrying the cam roll
235. The roll 235 co-acts with an operating
cam 236 secured on the hub of a plate 215
adjustably mounted on the bearing 214 sup-
porting the shaft 220. The cam 236 is ad-

justed for different sizes of bag by loosening .

the stud bolt 213 and rotating the plate 215
about the bearing 214. This is permitted
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by the arcuate slot 212 in the plate 215

through which the bolt 213 passes. When
the roll 2385 is pressed inwardly by the cam
236 the lever 283 swings upon its pivot 234
and presses against the plunger 232. As
the spring for this plunger 232 is made
zlightly stronger than the corresponding
spring of the plunger 231, the inward move-

‘ment of the roll in the manner described
causes the gx;ipﬁer to swing upon its pivob
e finger 230 inwardly over

228, carrying t
the periphery of the cylinder and down-
wardly until it yieldingly presses against
such periphery. When this lever has forced

‘the gripper to its seat the lever continues to

advance slightly, and this further move-
ment is permitted by the plunger 232. The
amount of this lost motion depends upon the
thickness of the paper.
gripper is very advantageous as the gripper
will automatically adjust itself to any thick-
itess of paper. The cams 236 are tubular in
shape and concentric with the shaft 220,
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The operating face is formed on the end
of the tube. '

The lower or large bottom forming eylin-
der 223 in the present embodiment is pro-
vided with three sets of mechanisms to op-
erate on successive blanks. Each of these
sets comprisesa lip gripper 226 located at
substantially the central portion of the pe-
riphery and projecting through a slot in
the wall thereof, a pair of side grippers 224
similar to the grippers 225 on the upper
cylinder, and front and rear pinch bars 239.
The gripper 226 is mounted upon a shaft 240
supported in the side walls 241 of the cyl-
inder and carrying on one extremity an op-
erating arm 242. A spring 241’ normally
holds the gripper in closed position. A cam

roller 243 is mounted in the outer extremity"

of this arm and is adapted to co-act with
operating cams 244 and 245 adjustably se-
cured upon the cam plate 246 fastened to
one of the side frames 1389 by screws 247.
An adjusting member or gauge 248 (Fig.
37) is interposed between the plate 246 and
the frame to permit all the cams upon this
plate to be simultaneously adjusted for dif-
ferent sizes of bag. This member 248 is
provided with an operating handle 249 and
comprises a pair of adjusting cams 250 on
the ends of oppositely extending arms. In
the present embodiment each of these cams
has three seats or positions which properly
set the cam plate 246 for a corresponding
number of different sizes of bag. More seats
would be provided if the machine were to be
used for more than this number of bag sizes.
The screws 247 (Fig. 25) would be loosened
prior to making the adjustment and then
tightened to lock the cam plate in its ad-
justed position. These screws pass through
corresponding arcuate slots 251 in the cam
adjusting member.. A cam 252 is secured
upon the plate 246 to co-act with the cam
roller 253 on one of the side grippers 224
to move this gripper into position fo secure
the blank at the proper time and to permit
the release of this gripper when the blank
has been advanced sufficiently by the lower
opening cylinder. The gripper 224 on the
opposite side of the cylinder 223 is similarly

-actuated by a cam 254 carried by a cam

Elate 255 adjusted for different sizes of bag
y an adjusting member or gauge 256 cor-
responding to the member 248.

Side grippers 224 are mounted upon cor-
responding arms of an adjustable spider 265
secured - upon the shaft 221 carrying the
cylinder 223. The gripper is pivotally
mounted on a stud 267 -and provided with
a stop arm 268 which limits the movement

thereof. The operating mechanism of the

gripper is substantially the same as that of

" the gripper 225 on the upper cylinder and

65

the same self-adjustment for different thick-
nesses of paper is provided. The cam rolls
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253 and 269 co-operate with their corre-
sponding cams 252 and 254. The pinch bars
239 are adapted to grip and crease the bot-

tom portion of the bag transversely along.

the lines of fold of the front and rear flaps
to enable these flaps to be readily turned or
folded into proper position to close the Lot-
tom of the bag. The studs 267 are mounted
in eccentric bearings so that a rotation of
these studs will cause the normal positions
of the corresponding grippers 224 to be ad-
justed to compensate for wear on the grip-
pers.

The side-flap folding mechanism.

As soon as the bottom of the bag has been
opened by the cylinders or drums 222 and
223, the grippers on the cylinder 222 release,
the grippers on the cylinder 223 continuing
to hold the blank. The advance of the lower
opening cylinder brings the bottom of the
blank opposite folders 350 (Fig. 27) which
turn the side flaps inwardly. In the present
embodiment these side flap folders are of the
plow type and are mounted on the holders
351 which are slidable on the shaft 852. A
guide rod 353 passes through these holders
to maintain the folders in proper position.
A cam roller 354 is mounted in each of these
holders and co-acts with a corresponding
cam 355 sccured to the shaft 352. These
cams slide the holders inwardly to fold the
flaps and permit them to return under the
action of springs 356 during each revolu-
tion of the shaft. The shaft 852 is geared
to the main driving shaft. While T have
found that it is advantageous to reciprocate
the side flap folders in the manner de-
scribed, it should be distinctly understood
that these folders will operate entirely satis-
factorily when permitted to remain station-
ary.. The gear 357 is removed from the
shaft 352 when the folders are to be re-
tained in stationary position. The folders
are connected to their respective holders by

:means of adjustable arms 358. Side flap

ironers 359 (Figs. 2 and 38) engage the side

‘portions of the blank as it emerges from

the folders 850 and firmly press these flaps
into folded position. These side flap ironers
preferably extend beyond the paste-apply-
ing position and thus prevent wrinkling of
the blank on the lower cylinder. Each of
these side flap ironers consists of a strip of
spring metal extending about the periphery
of the cylinder 223 along the path followed

by the corresponding side flap of tlhie blank.

These ironers are mounted upon the shaft
360 supported by the side frames of the ma-
chine -and pressed against the lower cylin-
der by springs 361.

The paste-applying mechanism.

The paste-applying miechanism 370 is
mounted on the side frames of the machine
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adjacent to the lower opening cylinder 223
and ccmprises a reservoir 871 to contain the
paste supply, a feed roll 872, and a revoluble

~die 378 which receives an application of

paste from the roll 872 and imprints it on
the blank. A manually operable agitating
and spreading blade 374 1s slidable trans-
versely of the reservoir 371 upon a guide

“rod 375. This blade removes any lumps or

foreign matter which.might otherwise pre-
vent the uniform distribution of paste over
the operative face of the die.

When a machine of this type is operating

~at high speed considerable paste is thrown

out by the die 873 and the roll 872, To
catch this'I have formed a roll 377 upon a
revoluble.shaft 378 directly above the imne
of contact of the roll 372 with the dic 873.
This roll is geared to the shaft carrying the
roll 872. A scraper 379 extends longitudi-
nally of the roll 377 in contact therewith to
remove the paste therefrom and cause the

. same to return to the reservoir. The die

873 is of the usual U-shaped type. The
shaft 876 is revolubly mounted in bearing
blocks 380 slidable in guide slots 880’ and
having racks 881 formed therecon. A shaft
382 is mounted in the side frames substan-

- tially directly above the shaft 376 and this
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shaft is provided with segmental pinions
383 fixed thereon. The shaft 382 is pro-
vided with an operating handle 384 adapted

-to permit this shaft to be manually rotated.

The partial rotaticn of the shaft 382 pro-
duces sufficient movement of the. bearing
blocks 880 to move the die 373 out of opera-
tive position against the action of springs
373". The die 373 is normally held in
operative position by the spring plunger
385. = This, mechanism enables the die to be
quickly moved out of operative position
when there 15 no blank upon the lower open-
ing cylinder to receive the paste. The nor-
mal position of the shaft 376 is regulited
by adjusting screws 886 (Fig. 1).

T'he tucking mechanism.

The tucking mechanisui comprises front
and rear pinch bars on the lower cylinder
and corresponding blades mounted on a rev-

- olable shaft 390 adjacent thereto. The rear
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pinch bar mechanism is mounted upon spi-
ders 391 supported upon the shaft 221 on
opposite sides of the cylinder 223. These
spiders are connected by helts 392 which
perimit adjustment of the spiders for - dif-
ferent sizes of bag. This rvear pinch bar
nechanism comprises a fixed jaw 393 and a
swinging jaw 394 extending entirely across
the lower cylinder 223 in a slot provided

for the purpose., The fixed jaw 893 is po- -

sitioned in the spiders by screws 395. The
swinging juw 394 is fixed upon a shaft 396
supported by the spiders at 897. A spring
398 on the shaft 396 acts to normally hold

7

the jaw 894 in closed position. This jaw is
notched, as at 399, to perhit a stripper to
operate to remove the blank at the comple-
tion of the forming operation. An arm 400
is fixed upon the rod or shaft 396 and a
cam roller 401 is mounted on-the outer end
of this aym. This roller co-acts successive-
ly with camns 402 and 403 on the cam disk
246 (Fig. 30). The cam 402 opens the jaws
to permit the tuck to be forced therein- by
the rear blade 404 on the shaft 390. Ag so0n
as the roller passes off the cam 402 the jaws
close and remain closed until the roller is
again actuated by the cam 408 to open the
tuck and permit the same to be withdrawn.
The forward pinch bar imechanism is similar
in construction and mode of operation to
the rear mechanism for the same purpose.
The blcck 406 forming the stationary jaw is
mounted on the cylinder 223 in the trans-
verse slot 407,
used for different sizes of bags. The swing-
ing jaw 408 is mounted on the pivot rod or
shaft 409 supported by bushings 410 in the
cylinder (Ifig. 85). An arm 411 is secured
on the ends and a cam roller 412 is mounted
on the outer end of this arm. The roller
412 successively co-acts with operating cams
413 and 414 (Fig. 29). on the cam plate or
bracket 255 in the same manner and for the
same purpose that the cam roller in the rear
tucker engages the cams 402 and 403 on the
opposite plate. The spring 415 on the rod
or shaft 409 operates to normally maintain
the jaw 408 in closed or gripping position.
The tuck is forced between the jaw 408 and
the block 406 by the forward blade 404 when
the jaw 408 is in open position. The rear
pinch bar releases immediately after the
rear flap has been turned in the manner to
be presently described.” The forward pinch
bar releases as soon as the front flap has
been turned. o ' ,

It should be noted that the blank is tucked

‘'subsequent to the application of paste to the

hottom thereof. This is important as it in-

~sures a tight bag. The paste will not prop--

erly go into the tucks when the bag is tucked
prior to the application of the paste.

T'he back-flap turning device,

The tucked blank is next presented to the-

back flap turning device by the lower cylin-
der 223, both- flaps being held in bent-up po-
sition by the pinch bars. The turning of
the back flap is accomplished: by an operat-
g arm 450 which moves at a more rapid
rate than the blank. This arm carries the
rear flap forwardly and presses it" firnly
against the gnmmed Dbottom of the bag.
This arm operates by a.combined. movement
to accomplish its function and is adjustably

~mounted on a shaft 451 (Figs. 8 and 25)

supported in bearings 452 in the outer ends
of arms 453 free on the lower cylinder shaft
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221. A sprocket 454 is loosely mounted on
the hub of the gear 455. A similar sprocket
456 is revolubly mounted on a short shaft
457 supported by one of the arms 453 (Fig.
25). A chain 458 operatively connects these
sprockets. A pinion 459 is fixed upon the
hub of the sprocket 456 and meshes with a
gear 460 fixed on the shaft 451. A connect-

" 1ng rod 461 joins the sprocket 454 with the
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gear 500 driven from the main drive shaft,
so that the continuous rotation of this gear
imparts an oscillating movement to the
shaft 451 in its bearings. The gear ratio in
the gears 459 and 460 causes the arm 450 to
swing at a greater speed than the blank is
advanced by the cylinder 222. A swinging
movement is likewise imparted to the shaft
by connecting rods 465. One end of each of
these rods is pivotally connected to the cor-
responding disk 466 fixed on the shaft 390
(IFig. 28). A gear 466" on this shaft meshes
with the gear 455. The outer extremity of
each of these rods 465 is joined to a fork
468 on the corresponding arm 453 by a pivot
pin 467. The swinging movement of the
shaft 451 and supporting arms causes the
back-flap turning arm 450 to follow the
paper and, at the proper time, the arm is

- given a sudden throw or partial rotation

about its shaft by the rod 461. This rota-
tion performs the turning down of the rear
flap. The connecting rods 461 and 465 then
return the arm 450 to its initial position
(Fig. 8). The swinging movement of the
shaft 451 is adjusted by means of the con-
nection of the rod 465 with the disk 466.
A series of holes 471 is provided in this disk
and the bolt 472 is placed in the proper hole
for the particular size of bag. The extent
of oscillation of the shaft 451 1n its bearings
is adjusted by means of the bolt 469 which
connects the rod 461 to the gear 500. A
cap 4697, fitting on the hub of the gear 500,

- 1s provided with a T-shaped slot 470 in

which the head of this bolt lies. The ad-
justment is accomplished by loosening the
head on the bolt, sliding the bolt toward or
from the center of the gear and tightening
the nut in the proper adjusted position.
The position of the arc through which the
arm 450 swings is adjusted by shifting the
position of the gear 460 on the shaft 451.
This gear is secured upon the shaft by a
screw 475 which passes through an arcuate
slot 476 in a collar 477 fixed on the shaft.

To perform this adjustment the screw is.

Icosened, the gear rotated relative to the
shaft to the proper position; and the screw
then tightened to lock the gear in its ad-
justed position. Shifting the position of the
bolt 472 in the disk 466 advances or retards
the swinging movement of the shaft 451 to
cause this movement to take place at the
proper time for the particular size of bag.
Adjustment of the timing of the oscillation
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of the shaft 451 in its bearings is accom-
plished by shifting the position of the cap
469" on the hub of the gear 500. This cap
is secured to the hub by set screws 478. To
perform this adjustment, loosen this set
screw, rotate the cap on the hub to the prop-
er position, and tighten the screw to lock
adjusted position. The main adjustment of
the throw of the arm 450 is accomplished at
this point. The finer adjustment 1s provid-
ed by adjusting the gear 460 in the manner
described. ; It will thus be evident that a
completely positive movement of the back-
flap turner 1s accomplished without the use
of cams or springs. This is particularly ad-
vantageous. )

The front-flap turning device.

After the back flap has been turned by
the arm 450, the forward end of the blank
passes between the cylinder 223 and rollers
490. These rollers are carried by the shaft
491 I'ig. 26 eccentrically mounted in bear-
ings 492 adjustable in the side frames.
These rollers firmly press tlie front flap
rearwardly upon the gummed bottom of
the blank and complete the bag. The roll-
ers 490 are actuated by a pinion 493 on the
roller shaft 491 which is driven by the gear
455 on the shaft 221. The completed bag
is then disengaged from the bottom open-
ing cylinder by the stripper 494 Fig. 2 and
falls upon the conveyer 74 which conducts
it to some suitable form of stacking mecha-
nism (not shown).

The operation.

To prepare the machine for power opera-
tion, the paper is manually drawn from the

supply roll and threaded through the vari-

ous mechanisms to the draw rolls.  The up-
per draw roll is manually lifted by means
of the bar 121 to facilitate the entry of the
tube between these rolls and then depressed
to bring the rolls into operative position.
The mode of operation of the various mech-
anisms for forming and printing the tube
will not be described as these mechanisms
are of well known construction and form no
part of the present invention.

The formed tube (Ifig. 41) is advanced

by the draw rolls to the slitting mechanism

which forms four slits therein as indicated .

at 100, two being in the upper layer and a
like number in the lower layer of the tube.
At the same time the lip eutter makes the
substantially U-shaped cut 101 in the lower
layer of the tube to form the lip. The slitted
tube then leaves the former or mandrel and
passes between the draw rolls.

_The angular disposition of the plane of the
axes of the draw rolls relative to direction
of approach of the tube causes the upper
face of the tube to contact with the pe-
riphery of the upper draw roll a consider-
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able distance in advance of the line of pres-
Is. This contact is particu-
larly advantageous as it causes the tube to
be ironed out before passing between the
rolls and also tightens the paper upon the
tube former, thus preventing spreading of

“the tube which otherwise would be liable to

occur. The outer portions of the draw rolls
are preferably cut away in the manner de-
seribed to prevent the closing and creasing
of the side.tucks in the tube.

The tube is advanced by the draw rolls
to the severing rolls which are preferably
rotating continuously at the same peripheral
speed as the draw rolls. These severing
rolls are spaced more than is customary in
such devices and a sudden thrust of the
upper roll toward ‘the lower roll is. im-
parted by the cam actuated mechanism at
the instant that the severing blade comes
opposite the female severing member in the

lower roll. - The upper roll is immediately

raised, withdrawing the blade from the
notch in the female member. This sudden
thrust and withdrawal of the blade is par-
ticularly advantageous as it permits a
narrow slit or notch in the female member
and insures & smooth cut of the paper even
when the machine is operating at extremely
high speed. 'The lip is not cut by the sever-
ing blade as the front wall of the female
severing member is slightly notched or cut
away, as described, to prevent any cutting
action of the blade at this point. -The
severed front end of the blank is shown in
Fig. 42 of the drawings. :

In the present embodiment of my inven-

tion, I have provided transfer rolls to con-
duct the.severed blank from: the severing.

rolls to the scoring rolls. These would not
be necessary if the scoring rolls were located
sufficiently near to the severing mechanism
but are found to be advantageous in insur-
ing a proper feeding of the blanks to the
scoring mechanism. These rolls are pref-
erably adapted to permit a limited amount

. of slippage of the blank therebetween as a
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- and projecting 1nto the tucks.

slight checking of this blank occurs when
the next- succeeding blank is severed there-
from« . - ' '
The side tuck openers in the present em-
bodiment enter the tucks in the blank in
front of the severing rolls and extend from
this point to substantially the line of con-
tact of the bottom opening cylinders. This
is very advantageous. : These tuck openers
ar¢ in the form of stationary wedge-shaped
blades extending longitudinally of the blank
' These blades
enter the open forward ends of the tucks as
the blank approaches the severing rolls and
by a wedging action expand the tucks to

- permit the gripper fingers to readily enter.

The reciprocating - bridges at the scor-
‘ing position are very advantageous as they
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eliminate danger of the tucks becoming.

closed by the action of the scoring blades.
The bridges are in their rearmost position
.and within the tucks in the forward end
of the advancing blank when the forward

o
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scoring blade comes into contact with the

blank and they then move forward with the
blank just in front of the scored line until
the stationary portion of the tuck openers
has entered this forward end of the tuck.

(]

The bridges are retracted by their respec- -

tive springs in readiness to enter the tuck
in the next blank and repeat the operation.

" The scoring rolls operate with the same
peripheral speed as the previously described
rolls. These rolls cause the blank to be
scored in the manner indicated at 206 and
207 (Fig. 43), the spacing between the
scored lines being regulated by the adjust-
.ment of the rear scoring block in the manner
described. While it is not essential, I have
found it advantageous to use a small bottom
roll, as at 191, in the scoring mechanism as
it is possible to provide a sharper score line

and therefore facilitate subsequent folding-

_operations. The guide wire 160 supports
the blank as it passes from one mechanism
to another and prevents the lip from being
- bent under. While I have found that one
* wire will efficiently perform these functions,
it is obvious that more than one wire may
be used or any other suitable form of guid-
ing device may be substituted.
The guides 208 are located above the
blank as it emerges from the scoring rolls
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. and act to direct its advance to the-bottom -

forming mechanism.
The bottom forming cylinders or drums
rotate continuously in opposite directions
with the same peripheral speed as the scor-
’ing rolls. The advancing blank is prac-
tically simultaneously engaged by the lip
and side tuck grippers on the lower cylin-
der and the side tuck grippers on the upper
cylinder. Previous to the engagement of
the lip by its gripper, the presser foot on
~ the upper cylinder operates to iron out the
lip upon the lower cylinder. The tuck
grippers enter the side tuck in the blank
immediately in rear of the scoring line 206
(Fig. 43) by a swinging movement. The
upper layer of the blank is pressed firmly
‘against the upper cylinder by the grippers’
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on this cylinder and the Jower Iayer is

similarly pressed against the lower cylinder
by its grippers. The continued rotation of
the cylinders causes the forward or bottom
end of the blank to be opened. As soon as
this rotation has progressed sufficiently to
completely open the end (Fig. 44), the
grippers on the upper cylinder are moved
by their cams to release the blank, but the
_ grippers on the lower cylinder remain en-
gaged. The side folders next operate to

press rearwardly the upper half of the !
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bottom of the blank on tne score line 207
and fold inwardly the side flaps. The stage
is illustrated in Fig. 45, the infolding being
only partially completed. These flaps are
then pressed down by the ironers provided
for the purpose so that the blank is now in
the form shown in Fig. 46. The paste is
applied to the blank by the rotary die in
the manner indicated in Fig. 47, the edges
of the blank being still pressed firmly
against the lower cylinder by the side
ironers. :

The blank in this condition is next oper-
ated upon by the tucking mechanism. The
jaws of the forward pinch bar are ‘opened by
the cam provided for the purpose and the
forward tuck is forced therein by the cor-
responding blade. As soon as this blade is
withdrawn, the jaws pinch the blank, caus-
ing the same to be creased transversely at
this point and the front flap to be turned
up, as indicated in Figs. 48 and 49. The
ﬁrippers on the lower cylinder release the

lank just prior to the operation of the tuck-
ing mechanism. The blank is next trans-
versely tucked by the rear tucker in the same
mannper oh the line 207",

After the blank has been tucked in the
manner described, it is advanced by the
lower cylinder into position to be acted on
by the rear flap folder. This folder presses
the rear flap upon the gummed bottom of
the blank as illustrated in Fig. 50. The rear
pinch bar releases the blank as soon as the

‘rear flap turner passes to allow this flap to

lie flat before the front flap is turned upon
it, but the forward pinch bar remains in
engagement. The continued advance of the
blank moves it beneath the roller forming the
front flap turner. This roller presses the
gummed front flap over the rear flap and com-

_ Eletes the bag (Fig. 51). The forward pinch

45

ar of the tucking mechanism releases the
bag immediately after the operation of turn-
ing the front flap is completed. The fin-
ished bag is now disengaged from the bot-
tom cylinder by the stripper and falls upon
the conveyer which conducts it from: the

- machine. The bag opened and ready to be

50
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- nature,

filled, is illustrated in Fig. 52.

From the foregoing description it will
be obvious that my‘ improved machine is
adapted to handle all weights and grades
of paper and may be readily. adjusted for
different sizes of bag. The mechanism is
capable of effective operation at high speed
and all movements are rotary or of a rotary
The yielding mounting of the lip
cutter enables -‘the slitting mechanism to

" travel more rapidly than the tube without

tearing the paper. The draw rolis provide
a uniform feed of the paper without exert-
ing heavy pressure thereon and also iron
out_the tube and prevent spreading of the
same. : :
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The combined rotary and thrust movement

_of the severing mechanism produces a smooth

cut which greatly adds to the appearance of
the bag. The bag blank is completely
severed by the severing mechanism in front
of the bottom forming mechanism. This is
particularly advantageous as it enables the
making of a large number of different sizes
of bag on the same machine. The side tucks
are opened prior to the passage of the blank
through the severing rolls and are main-
tained in this condition substantially until
the blank is engaged by the grippers in the
bottom forming mechanism. The reciprocat-
ing bridges prevent the closing or flattening
of the tucks at the scoring point and facili-
tate the re-entry-of the stationary tuck
openers. The guide extending from the
severing mechanism substantially to the
plane of the axes of the bottom forming
cylinders supports the blank and prevents
the bending down of the lip on the tube.
This provides easy entrance of the lip grip-
per and prevents interference with the pas-
sage of the blank due to a bent lip. The
cushion support of the bearings of the trans-
fer rolls permits self-adjustment for different
thicknesses of paper.

The adjustable mounting of the rear scor-
ing bar enables the same bar to be used for
all sizes of bag. The small lower scoring
cylinder provides a sharp scoring of the
blank and also permits the scoring mecha-
nism to be mounted néarer the bottom form-
ing mechanism, o

In the bottom forming méechanism, one of
the most important features is the auto-
matic adjustment of the gripper for differ-
ent thicknesses of paper. The spring action
permits the operating member to advance
after the gripper has seated. . The eccentric
mounting of the gripper enables it to be
adjusted to compensate for wear. The cams
actuating the grippers are readily adjusted
for different sizes of bags. All eams oper-
ating the mechanism of the lower:cylinder
are located on a pair of supporting plates,
one being dispose({)' on each side of the cylin-
der. The cams are individually adjustable
on the supporting plates. The adjustment of
the cam supporting plates is manually ac-
complished by gauges mounted on the cylin-
der shaft. The lip gripper eliminates the
necessity for the pins commonly used on the
Iower cylinder to engage the lip. A presser
foot irons out the lip on the cylinder before
the}llip gripper moves into engagement there-
with., - ; -

The paste-applying mechanism operates
on the blank before the blank is fucked. A
roll is provided to cateh the paste thrown
off by the gumming die and the roll apply-
ing the paste thereto.- A scraper removes the
paste caught by this roll and returns the
same to the supply reservoir. An advanta-
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geous device is incorporated in the mechanism

_to insure the uniform application of paste to

the paste feeding roll. This enables the oper-
ator to quickly and easily remove or break

up any lumps of paste or foreign matter -
-which may be present in the reservoir.

‘The side“flap folders may remain sta-

tionary or operate by a reciprocating mo-
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tion. The side flap ironers extend beyond
the paste-applying position and thus pre--
vent wrinkling of the blank. The tucking
mechanism is similar in construction to that
used in other machines but its arrangement
and coordination with the various other
operations are novel and advantageous. The
tucking is performed after the pasté has
been applied. :

- The back-flap turning device is adjust-

able to permit the timing of either of the
movements of the arm for different -sizes
of bag.” The motion of this arm insures the
proper turning of the flap. The front-flap
turner is eccentrically mounted to permit
adjustment varying the pressure of the roll.

I am aware that the construetion and
arrangement of parts of my machine may.
be considerably changed without departing
from the spirit of my invention, and I re-
serve the right to. make all such as fairly
fall within the scope of the following claims.
" I claim as my invention:

1. In a machine of the .class described,
the combination with mechanism for ad-

_ vancing a paper tube, of means for forming

a lip in the tube during the advance thereof
including a cutter having its operating por-
tion normally moving at.a different speed
than said tube and adapted to automatical-
ly conform to the speed of the tube while in
engagement therewith. ’

~ 2. In a machine of the class described, the
combination ‘with mechanism for advancing
a, paper-tube, of means for cutting a lip in
the tube during said advance including a

- rotary shaft, and a lip cutter yieldingly.

mounted on said shaft. . _

3. In a machine of the class described, the
combination with mechanism for advanc-:
ing a paper tube, of slitting mechanism for
operating on said tube during the advance
thereof, including a rotary shaft, slitting
blades fixed on said shaft, and a lip cutter
yieldingly mounted on said shaft to permit
said cutter to conform to the speed of the
tube while in engagement therewith.

4. In a machine of the-class described,
the combination with mechanism for con-

- tinuously advancing a paper tube, of slit<

ting mechanism operating on said tube dur-’

“ing the advance thereof, including rotary

shafts disposed above and below said tube, a
pair of spaced’slitting blades secured on
each of sald shafts, a lip cutter free on one
of said shafts between the slitting blades
thereon, and a spring yieldingly connecting

¢ . |

said cutter with its shaft to permit the oper-

ative portion of said cutter to conform to the,
speed of said tube during the period of en-*

gagement therewith. ,

5. In a machine of the class described,
the combination with a supporting frame, of
a tube former on said frame adapted to have

h Be B
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a strip of paper folded thereover with the

edges of the strip overlapping on one face .
_thereof to form a seam, and a pair of rolls

coacting to draw the formed tube from said
former, the plane of the axes of said rolls

being disposed obliquely to the plane of-

the tube with the roll on the seam sida of the
tube in advance of the other roll.

.6. In a machine of the class described,
the combination with a frame, of a pair
of co-acting draw rolls supported therein,
one of said rolls bheing fixedly mounted on
a shaft revoluble in eccentric bearings, said
bearings being revoluble in said frame to
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enable the spacing of the rolls to be varied

by the rotation of said bearings, and means
for rotating said shaft. ‘

7. In a machine of the class described,
the combination with a frame, of a pair of
draw rolls supported therein, one of said rolls
being fixedly mounted on a shaft revoluble
in. eccentric' bearings, said bearings being

‘revoluble in said frame to enable the spacing

of the rolls to be varied by the rotation of

60

said bearings, a manually operable member

-connecting said bearings for rotating the‘lat-

ter, and means for rotating said shaft.

8. In a machine of the class described,
the combination with a frame, of oppositely
disposed adjustable blocks mounted in said
frame, bearings revolubly mounted in said
blocks, a shaft eccentrically mounted in said
bearings, a draw roll fixed on said shaft,
a-second shaft mounted in said frame, a draw
roll on said second shaft co-operating with
the first mentioned roll, gears connecting .

said shafts, means for manually rotating said ~

bearings in said blocks to move the shaft
therein toward and from the other shaft,
and means for rotating one of said shatts.

9. In a machine of the class described, the

‘combination with a frame, of a pair of co-

operating scoring rolls supported therein,
and a front and a rear scoring blade mounted
on one of said rolls, one of said scoring
blades being adjustable therein to permit the
distance between said blades to be varied for
different sizes of bags. . : )

10. In a machine of the class described,
the combination with a frame, of a pair of
co-operating scoring rolls supported therein,

and front and rear scoring blocks mounted -

in corresponding longitudinal slots in'él_lp
periphery of one of said rolls, one of said
blocks being adjustable in its slot to permit

the distance between said blocks to be varied

for different sizes of bags. L
11. In a machine of the class described,
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the combination of severing rolls, transfer

-rolls and scoring rolls adapted to successive-

ly operate on a blank, and a centrally dis-
posed guide for directing the advance of
a blank through said rolls.

12. In a machine of the class described,
the combination with severing mechanism,
scoring mechanism, and bottom™ forming
mechanism, arranged to act successively on
a blank, of means for opening the side tucks
in said blank before the blank is severed
and maintaining said tucks open until the
blank is.delivered to said bottom forming
mechanism, -

13. In a machine of the class described,
the combination with severing mechanism,
scoring mechanism and bottom forming
mechanism arranged to act successively on
a blank, of tuck openers disposed on opposite

sides of the path of said blank and extend-’

ing from in front of said severing mecha-
nism substantially to said bottom forming
mechanism. :

14. In a machine of the class describeq,
the combination with scoring rolls, of side
tuck openers disposed in front and in rear
of said rolls, and means acting between the
front and the rear openers to maintain the
forward ends of the side tucks of a blank
open while the blank is passing therebe-
tween.

15. In a machine of the class described,
the combination with a pair of scoring rolls,
of side tuck opening members disposed along,
the path of the blank'in front and in rear
of said rolls, and reciprocating bridges act-
ing between the opposing ends of corre-
sponding front and rear members to main-
tain the forward portions of the side tucks
of' the blank open while the blank is pass-
ing therebetween. ‘

- 16. In a machine of the class described,
the combination with a pair of scoring rolls,
of tuck opening blades extending past said
rolls on opposite sides of the path of the
blank, sai Ii)(iades having a gap formed in

7

the operative edge thereof to permit the.

operation of said rolls, and a reciprocatin

" member acting in the gap in each of sai

blades to maintain the forward end of the
corresponding side tuck of the blank open
while said end is traversing said gap. '

17. In a machine of the class described,
the combination of a-tuck opening blade
having a gap formed in its operative edge
intermediate the ends thereof, and a bridge
acting in said gap. o

18. In a machine .of the class described,
the combination of a tuck opening blade
having a gap formed in its operative edge
intermediate the ends thereof, and a recipro-
cating bridge acting in said gap.

19. In a machine of the.class described,
the combination of a tuck opening blade

1,571,083

having a gap formed in its operative edge
intermediate the ends thereof, and a cam-
actuated reciprocating bridge acting in
said gap.

20. In a machine of the class described,
the combination of a tuck opening blade
having a gap formed in its operative edge
intermediate the ends thereof, and a recipro-
cating bridge acting in said gap, said bridge
being .adapted to enter the forward end of
the side tuck of the blank as said blank
moves across said gap and then move for-
wardly with the blank to the far side of
the gap.

21. In a machine of the class described,
the combination of a tuck opening blade

65
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having a gap formed in its operative edge -

intermediate the ends thereof, and a recip-
rocating bridge acting in said gap, said
bridge being adapted to move toward the
forward end of the blank from the far side
of the gap and enter the side tuck as this
end advances across the gap and to then
move forwardly with the blank to the far
side of the gap. ‘

92. In a machine of the class described,
the combination with a pair of scoring rolls,
of tuck opening blades extending past said
rolls on opposite sides’ of the path of the
blank and each having a gap formed in
its operative edge opposite said rolls to
permit the operation of said rolls, and a
reciprocating bridge operating in each of
said gaps, said bridges being adapted to
move across the gap toward the advancing
front end of the blank, entering the side
tucks therein prior to the operation of the
scoring rolls and then moving forward with
the blank to the far side of the gap.

28. In a machine of the class described,
the combination of a tuck opening blade
having a gap formed in its operative edge

intermediate its ends, a movable bridge act-

ing within said gap, a cam for moving said
bridge transversely of sdid gap in one di-
rection, and a iﬁring for moving said bridge
in said gap in-the opposite direction.

24. In a machine of the class described,
the combination with a gripper cylinder,
of a gripper, and positively actupted means
for moving said gripper into yielding en-
gagement with said cylinder. ‘
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95, Tn a machine of the class deécfibed, :

the combination with a gripper cylinder, of
a pivotally mounted gripper, and positively
actuated means for swinging said gripper

120

upon its. pivot into yielding engagement -

with the periphery of said cylinder.

26. In a machine of the class described
the combination with a gripper cylinder, o
a pivotally mounted gripper, and cam-
actuated means for swinging said gripper

upon its pivot into yielding engagement

with the periphery of said cylinder.

15
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27. In a machine of the cldss described,
the combination with a gripper cylinder,
of grippers disposed at opposite ends of said
cylinder, and positively. actuated means for

¥ moving said grippers inwardly and down-
~ wardly into pressing engagement with the
periphery of said cylinder.

28. In a machine of the class deseribed,
the combination with a gripper cylinder,
of grippers disposed at opposite ends of said
cylinder, and positively actuated means for
moving” said - grippers inwardly and down-
wardly to exert a yielding pressure on the
periphery of said cylinder. :

10

15
* the combination of a revoluble shaft, a grip-

per cylinder on 'said shaft, gripper sup-.

ports mounted on said shaft at opposite
_ends of said cylinder, grippers pivotally

20 mounted on said supports and movable in-
' wardly and downwardly into *pressing en-
gagement with the periphery of said cyl-
inder, and
grippers. . »

30. In a machine of the class described,
the combination of a revoluble shaft, a grip-
per cylinder on said shaft, gripper supports
mounted on said shaft at opposite ends of
sald cylinder, grippers pivotally mounted
on said suppbrts, means for moving said
grippers into pressing engagement with the
periphery of said cylinder and yielding ele-
ments interposed between said actuating
means and said grippers to permit a limited
yielding of said grippers relative to said
cylinder when said grippers are in said
engagement. . :

31. In a machine of the class described,

~ the combination of a revoluble shaft, a grip-
40 per cylinder on said shaft, gripper sup-

ports mounted on said shaft at epposite ends

- of said cylinder, grippers pivotally mount-

ed on said supports, cam-actuated means for

25
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moving said grippers into pressing engage-.

45 ment with the periphery of said cylinder
" and yielding elements interposed between
. said means and said grippers to permit a
“limited yielding of said grippers relative
to said cylinder when said grippers are in
50 said engagement. -
- .32, In a machine of the class described,
the combination with a gripper cylinder,
. of a gripper, means for moving said gripper
into yielding engagement with said cylinder,
5. and means for adjusting the position of
said grippers for different sizes of bags.

33. In a machine of thé class described,
the combination with a gripper cylinder, of
grippers pivotally mounted at opposite ends
of #8id cylinder, cams for actuating said
grippers, and means for adjusting said cams.

34. In a machine of the class described,
the combination of a movable gripper, and
means for actuating said gripper including

30

29. In a machine of the class described,

positive means for actuating said -

2 presser member and a yielding element in-

is
terposed between the operative face of said
member and said gripper. .

35. In a machine of the class described,
the combination of g movable gripper, and
nieans for actuating said gripper including 70
a positively actuated presser member, and
a spring’ plunger acting between the opera-
tive face of said member and said grip-

er. ‘
P 36. In a machine of the class described, 75
the combination with a gripper cylinder, of
a gripper movable into operative relation
therewith, and means for actuating said
grippers including a presser member, a -
yielding element interposed between the op- 80
erative face of said member and the oppos-
ing face of said gripper to cause said grip-
per to be moved into said relation by the
forward movemeént of said member, and

"means for moving said gripper out of said 8%

engagement as soon as the pressure of said
member is released. .

37. In a machine of the class described, -
the combination with a gripper cylinder, of
a gripper movable into operative relation 90
with said cylinder, and means for actuating
said gripper including a jpresser member,
a spring plunger acting between the opera- -
tive face of said member and said gripper
to cause said gripper to be moved into said #°
relation by the forward movement of said
member, and a second spring plunger acting
between said gripper and said cylinder to
move said gripper out of said relation ss
soon as the pressure of said member is re-
leased. . o : :

38. In a machine of the class described,
the combination with a gripper cylinder,
of a gripper movable into operative rela-
tion with said cylinder, and means for actu- 10°
ating said gripper including a presser mem-
ber, a cam for actuating said member, a
spring plunger acting between said gripper .
and said cylinder to normally retain said_
gripper out of said relation, and a second
spring plunger acting between said member
and said gripper to cause said gripper to be
moved into said relation by the forward
movement of said presser member against __.
the action of the first mentioned plunger. 1%

39. In a machine of the class described,
the combination with a gripper cylinder, of
a gripper movable into engagement with
said cylinder to secure a blank thereon, and
a member adapted to move relative to said *
gripperito exert a pressure thereon to carry
said gripper into said engagement by its’
own forward movement and to continue to
move forwardly after said gripper has en- :
gaged said contihued movement acting to 125
increase the pressure on said gripper.

40. In a machine of the class described,
the combination with a gripper cylinder, of
a gripper co-acting therewith to engage a ,
lip on' the forward edge of a blank, and 130
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mesans for pressing the lip of the blank upon during the operation of said paste-applying 68

said cylinder prior to the engagement of
said gripper. :

41, In a machine of the class deseribed,
the combination with a gripper cylinder, of
a gripper coacting with the peripherly of

blank,
and a presser foot operating to iron the lip
of the blank on said periphery prior to the
engagement of said gripper. .
- 42. In a machine of the class described,
the combination with a pair of revoluble
cylinders, of a lip gripper co-operating with
one of said cylinders to secure the lip of a
blank thereon, and a presser foot carried by
the other of said cylinders and operating to
press said lip upon the first mentioned cylin-
der prior to the engagement of said gripper
with said lip.

43. In a machine of the class described,
the combination with a revoluble shaft and a
cylinder mounted on said shaft, of"a lip
gripper revoluble with said cylinder, & sec-
ond revoluble shaft, and a presser foot rev-
oluble with said second shaft and adapted
to press the lip of the blank on said cylinder
prior to the engagement of said gripper with
said lip. , i

44. In a machine of the class described,
the combination with a revoluble shaft, a
gripper cylinder mounted on said shaft, and
a Iip gripper on said cylinder, of a second
revoluble shaft parallel with the first men-
tioned shaft, a gripper cylinder on said sec-
ond shaft, and a presser foot on the second
gripper cylinder adapted to press the lip
of a blank against the first cylinder while
said lip is being engaged by the lip gripper..

45, In a machine of the class described,
the combination with a pair of parallel cyl-
inders revoluble in opposite directions; of
8 gripper on one of said cylinders adapted
to engage the lip of a blank, and a substan-
tially U-shaped presser foot carried by the

- other of said cylinders and adapted to press

said lip against the periphery of the gripper
cylinder as said gripper moves into engage-
ment with said lip between the arms of said
presser foot. o

46. In a machine of the class described,
the combination of bottom opening mecha-
nism, side flap folding mechanism, paste-
applying mechanisth and tucking mecha-
nism adapted to successively operate upon 2
blank in the order named.

47. In a machine of the class described,
the combination with a gripper cylinder and
side flap folding mechanism, paste-applying
mechanism-and tucking mechanism adapted
to successively operate upon a blank carried
by said cylinder, of side flapironers extend-
ing substantially from said folding mecha--

-. nism to said.tucking mechanism and adapt-

ed to press the blank against said cylinder

‘the combination

mechanism. -

48. In a machine of the class described,
with a revoluble cylinder
and side grippers movable therewith to se-
cure a blank thereon, of a bottom opening
mechanism, side flap folding mechanism,
mechanism for applying paste to the bottom
portion of the blank on said cylinder after
the side flaps are folded, and means for
pressing the side portions of the blank
ugainst said cylinder during the operation
of said mechanisms on said %lank.

49. In a machine of the class described,
the combination with a revoluble gripper
cylinder, of mechanism for applying paste
to a blank upon said cylinder, and side flap
ironers acting to press the side portions of
the blank against said cylinder during
the operation of said mechanism on said
blank. ’

50. In a machine of the class described,
the combination with a revoluble gripper
cylinder, of mechanism for applying paste
to a blank on said cylinder, and stationary
metal strips extending about the periphery
of said cylinder from a position id front of

_said mechanism to a position in rear thereof

and adapted to yieldingly press the side
portions of said blank against said periph-
ery during the period of operation of said
mechanism on said blank.

51,/ In a 'machine of the class described,
the combination with a revoluble cylinder
and means for securing a blank thereon, of
means for opening the bottom of the blank,
means for folding the side flaps of the
opened blank, means for applying paste to
the bottom portion. of the blank after said
flaps have been folded, and means for trans-
versely creasing' the blank after the paste
has been applied thereto.

52. In a machine of the class described,
the combination with a revoluble gripper
cylinder adapted to hold and convey a blank,
of bottom opening mechanism, side flap fold-

'ing mechanism, paste-applying mechanism
.and tucking mechanism arranged relative to

said cylinder to act. successively on said
blank in the ordernamed as said blank is
advanced by said cylinder. :

53. In a machine of the class described,
the combination with a revoluble gripper
cylinder adapted to hold and convey a blank,
of bottom opening mechanism, side flap fold-
ing mechanism, paste-applying mechanism,
tucking mechanism, back flap folding mech-
-anism and front flap folding mechanism’ ar-
ranged about said cylinder to act succes-

. - . B k1
sively on said blank in the order named as

said blank is advanced by said cylinder.
54. In a machine of the class described,
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a blank, of means for folding the side flaps
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of 'said blank as the blank is advancing in-
cluding a pair of oppositely disposed folder
members, and means, for reciprocating said
members transversely of the path of the
blank. - : \

55. In a machine of the class described,
the combination with means for advancing
a blank, of meahs for folding the side flaps
of said blank-as the blank is advancing in-
cluding a pair of oppositely disposed folder

members, cam-actuatéd means for moving -

said members inwardly over the path of the
blank, and means for returning said- mem-
bers to their outer position upon the comple-
tion of the folding operation.

56. In a machine of the class described,
the combination with means for advancing a
partially®formed blank, of means for fold-
ing the side flaps of said blank as the blank
is advancing including folder members nor-
mally disposed on opposite sides of the path
of said blank and slidable transversely of
said path, and means for actuating said
members. o

57. In a machine of the class described,
the combination with bottcin opening mech-
anism, side flap folding mechanism, side flap
ironing mechanism, paste-applying mecha-
nism, of means for creasing the blank trans-

versely to form the front and rear flaps after’

the paste has been applied to the bottom of
said blank by said paste-applying mecha-
nism, and means for successively folding
said flaps after the blank has been creased,

58. In a machine of the:class described,
the combination with mechanism -for con-
veying a blank, of back flap folding mecha-

‘nism located adjacent to said conveying

mechanism and including a back flap fold-
ing member, and means for bodily moving
said member along the path of the blank in
the direction of advance of said blank and
simultaneously imparting to said member a
kicking movement to fold the back flap,
59. In a machine of the class described,

the combination with mechanism for con-

veying a blank, of back flap folding mecha-

nism located adjacent to said conveying

mechanism and including a folding member,
means for bodily moving said member along
the path of the blank in the direction of ad-

vance of said blank, and means for impart-
ing a partial rotation to said member during

" said bodily movement to fold said flap.

55
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60. In a machine of the class described,
the combination with a revoluble gripper
eylinder for conveying a blank upon the pe-
riphery thereof, of back flap folding mecha-
nism located adjacent to said cylinder, and
including a back flap folding atm, means for

" bodily moving said arm jin a path substan-

tially -parallel with the path of said blank
and in the direction of advance thereof, and

means for imparting to said arm a swinging

15

movement simultaneous with said bodily
movement to fold said flap. -

61. In a machine of the class described,
the combination with a revoluble gripper
cylinder for conveying a blank upon the
periphery thereof, of back flap flolding
mechanism loeated adjacent to said cylinder
and including a back flap- folding member,
means for bodily moving said member in a
path substantially parallel with the path of

said blank, means for imparting a swinging 7

movement to said member during said bodily
movement, and means for adjusting each of
said means. _

62. In amachine of the class described, the
combination with = revoluble shaft and a
gripper cylinder mounted on said shaft for
conveying a blank upon the periphery there-
of, of back flap turning mechanism including
arms revoluble on said shaft at opposite
ends of said cylinder,-a second shaft conneci-
ing the ‘outer extremities of said arms and
revolubly mounted in bearings therein, a
back flap turning member mounted on said
second shaft, means for swinging said arms
to move said second shaft and said member

in a path substantially parallel with the

a5
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path of said blank on said cylinder, and .

means for rotating said second shaft dur-
ing said swinging movement to cause said
member to fold said flap. -

63. In a machine of the class described,
the combination with a revoluble shaft and
a gripper cylinder mounted on said shaft
for ‘conveying a blank upon the periphery
thereof, of back flap folding mechanism ifi-
cluding arms revoluble on said shaft at op-
posite ends of said cylinder, a second shaft
connecting the outer extremities of said arms
and revolubly mounted in bearings therein, a
back flap turning member mounted on said
second shaft, adjustable means for swinging
said arms to move said second shaft and sai
member in a path substantially parallel with

‘the path of said blank on said cylinder, and

adjustable means for rotating said second
shaft during the swinging movement to
cause said member to fold said flap. .

" 64. In a machine of the class described,
the combination with mechanism: for con-
veying a blank, of back flap folding mecha-
nism including a folding member, means for

bodily moving said member over the ad-

vancing blank in the direction of advance
thereof, and means for actuating said mem-

.ber to fold said flap as said member is car-
-ried past said flap by said moving means.
.65, In a machine of the class described,

the combination with mechanism for con-
veying a blank, of flap folding mechanism
including a back flap folding member, means
for bodily moving said member ‘over the
advancing: blank 1n the direction”of ad-

vance thereof, means for actuating said
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member to fold said back flap ds said mem-
ber is carried past said flap by said moving
means, and front flap folding means posi-

tioned relative to said conveying mmechanism

to fold the front flap as the blank s moved
past the same by said .conveying mechanism.

66. In a machine of the class described,
the combination with scoring rolls and.draw

rolls, .of severing rolls interposed between:
said™- scoring.-rolls and said draw rolls to

completely sever the successive blanks be-
foré tliey are presented to said scoring rolls.
- 67.In 2 machine.of the class described,
the combination with draw rolls, severing
rolls and ‘scoring rolls arranged to operate
successively on a formed. paper tube, of co-

operating transfer rolls interposed . between,

said- severing .rolls and said scoring rolls
and adapted to. permit a limited slippage
of each- successive blank.as such blank 1s
being severed from the tube bv said sever-
ing rolls.: . _ Coa :

68. In & machide of the class described,
the combination® with a revoluble shaft and
a gripper xcylinder mounted -on said :shaft,
of agripper revoluble with said- cylinder
and co-acting’therewith, a cami support, a
cam on said support, anid means for adjust-
ing sald ‘support to position. said.cam for

different sizes of bag. . . .

69. In a machine of the class. described,
the combination with:a revoluble shaft and
a gripper cylinder mounted on said shaft,
of a gripper revolgble with ‘said cylinder
and co-acting  therewith, a cam' support,
& cam on sgid support, and a manually oper-
able -gauge for adjusting said support to
position said cam for different sizes of bag.
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- 70. In a machie of the class described,
the combination with a shaft and a gripper
cylinder mounted on said shaft, of grippers
and pinch bars revoluble with said cylinder,
a Stationary cam support, cams on said sup-
port for actuating said grippers and said
pinch bars, and -means for moving said sup-
port to simultapeously adjust said cams for
different sizes of bag. ‘

71. In a machine of the class described,
the combination with a shaft and a gripper
cylinder mounted on said shaft, of grippers
and pinch bars revoluble with said cylinder,

a stationary cam support, cams on said sup-
port for actuating said grippers and said
pinch bars, and a manually operable gauge
for moving sald support to 51mu1taneousTy
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‘adjust said.cams for different sizes of bag.

72. In a machine of the class described, the
combination with a shaft and a revoluble -
gripper cylinder mounted on said shaft, of
grippers disposed at -opposite ends of said
cylinder and revoluble therewith, a station-
ary cam support d:sposed near each of said
ends, cams on said supports for actuating
the corresponding grippers, and means for
adjusting each of said supports to position 85
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the cams thereon for different sizes of bag. °

73.-In a machine of the class described,
the combination with a revoluble gripper
cylinder, of a gripper support, grippers on
said support co-acting w.th said cylinder,
means for adjusting the grippers on said
support, and means for adjusting said sup-
port to position the grippers for different

sizes of bag.
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